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8vo. Cambridge 1893. The Syndics of the Cam bridge U n iv ersity Press.
Bronze copy of th e M edal stru c k by th e Royal Society in honour of Capt. Cook, F .R .S . By S ir J. Evans, Treas. R .S. F ram ed D raw ing of H .M .S. " R esolution," commanded by Capt.
Cook, F .R .S ., during his Second E xpedition to the South Seas. A L ist of th e Presents received was laid on the table, and thanks ordered for them .
In pursuance of the S tatutes, notice of the ensuing A nniversary M eeting was given from the Chair, and the list of Officers and Council nom inated for election was read as follow s:- This investigation is an extension of th e au th o r's earlier researches on the spectrum of iron, and supplem ents the im portant paper pub lished by Thalen in 1884. Since the work was commenced, two other papers on the spectrum of iron have been published, one by Professors K ayser and R unge, of the H anover Technical H igh School, and the other by Mr. P. McClean. In the former, the arc spectrum of ordinary commercial iron was in question. The wave-lengths were determ ined by m icrom etric measures, a num ber of standard lines being used to construct the interpolation curves. Mr. McClean's paper consists of a series of photographic comparisons of the spark spectrum of iron and th e solar spectrum .
A knowledge of the tru e spectrum of iron is of the utm ost im port ance, both for solar and stellar work. Comparisons in term s of iron are very im portant, and such a com parison is a natural first step in th e ir study when we have a terrestrial iron spectrum about which there is no doubt. T halen's mem oir is practically complete so fa r as the visible are spectrum of iron is concerned. The photographic arc spectrum over th e same region has not, however, h ith erto received such m inute attention. This subject has been taken up a t K ensington by photo graphically com paring the spectrum of iron w ith the solar spectrum , between Fraunhofer's lines K and C. F or th is purpose, a small por tion of some iron of exceptional purity, prepared by electrolytic deposition by Professor W . C. Roberts-A usten, was placed by him a t the au th o r's disposal. A p art was arranged to form the poles of an electric arc lamp, which was placed about 4 ft. from the slit of a Steinheil spectroscope, having three prism s of 45°, and one of 60°, an image of the arc being formed on the slit plate by a suitable lens. The current employed was from a " V icto ria" Brush dynamo, driven by an " Otto " gas engine, and m aking about 850 revolutions per m inute.
The region of the spectrum between K and C was photographed on four plates. For the region between K and F ordinary photo-
T he wave-lengths of th e lines have been determ ined by reference to Professor R ow land's second series of photographic prints of the solar spectrum , and, consequently, are all expressed on Row land's scale. Tables of th e w ave-lengths and intensities of all the lines in the photographs have been compiled, and a com parison instituted between th e K ensington results and those of Thalen, M essrs. K ayser and R unge, and M cClean. T hough the iron used was the purest obtain able, a few of th e lines are probably due to im purities, and these have been indicated in th e tables.
M any of the fa in t lines m apped by Messrs. K ayser and R unge are evidently due to im p u rities in the iron used in th eir researches, and th e origin of these lines has been traced, as far as possible, by reference to the, as yet, unpublished K ensington maps of m etallic arc spectra, and the resu lts are shown in the tables.
T he comparisons have led to the following conclusions:-1. The visual spectrum , as m apped by Thalen, differs b u t slightly in essential points from th a t which has been photographed a t K ensington. The principal difference is the greater num ber of lines m apped by Thalen in all regions except th a t between w ave-lengths 4000 and 4800. This is probably to be accounted for by th e insufficient exposure of th e photographs, which was necessitated by the lim ited am ount of m aterial available for the experim ents. 2. The com parison w ith the spectrum photographed by Mr.
M cClean, indicates th a t the experim ental conditions employed by him produced a tem perature not greatly differing from th a t of the arc employed a t K ensington. There are only a few lines w hich are not common to the two series of photographs, and these, in m any cases, can, w ith certainty, be ascribed to im purities present in one case and not in the other. The apparent differences in intensity between some of the lines which are common to both are m ostly due to superposition of the spectrum of air upon th a t of iron in Mr. McGlean s photo graphs. In some cases, however, there appears to be a real difference in the intensities of the lines, and this may prob ably oe ascribed to the difference between the tem peratures employed. 3. The num ber of lines m apped by Messrs. K ayser and Runge is considerably in excess of th a t m apped by the author in corre sponding regions of the spectrum. The comparison indicates th a t this is°p artly due to the fact th a t the iron employed in th eir experim ents contained a greater num ber of im purities th an th a t employed at Kensington. No origins have been traced for m any of th e lines present in their photographs, w hich do not appear in the K ensington photographs, and some of these may, therefore, be really due to iron, th e ir absence from the K ensington photographs being due to insufficient exposure, or to the em ploym ent of different tem peratures. The alm ost constant difference of OT tenth-m etre between th e two sets of m easures is a satisfactory indication of the accuracy of both. 4. The im purities which contribute th e g reater num ber of foreign lines to th e spectrum of the electrolytic iron employed by th e author are Ca and Mn, though there is decided evidence of th e presence in m inute quantities of various o th er elements.
This research on the arc spectrum of iron is made in connection w ith a w ider investigation on the arc spectra of the other m etallic elem ents, th e results of which will be com m unicated to the Society in due course. On the occasion of the recent Eclipse Expedition to Senegambia we took w ith us a set of m agnetic instrum ents of the Kew pattern, w ith a view of m aking observations in a d istrict for which the m ag netic elements have not hitherto been determ ined. The instrum ents employed were m agnetom eter No. 61, by E lliott B rothers, dip circle No. 94, by Dover, and chronom eter D ent 1932. They were p a rt of the equipm ent made use of in connexion w ith the M agnetic Survey of the B ritish Isles.
Observations were made at Eundium , Senegal, and at B athurst, on th e R iver Gambia.
The results are as follows :-• Fundium, S e n e g a l , lat. 14° 7,-4 N., long. 16° 32' W. (approx.).
The observations were made in the vicinity of the Eclipse Camp, and on a partially enclosed piece of ground between the A dm ini strato r's house and the R iver Salum, about 80 yards from the shore. The tem perature during the force observations was about 30° C.
